Evidence for the sprouting of the associational fibers to the dentate gyrus following removal of the commissural afferents in adult rats.
Following chronic removal of the commissural afferents to the dentate gyrus in adult rats, there is a reorganization of the associational afferents (which are normally co-extensive in their distribution with the commissural fibers) in the inner third of the molecular layer. This has been demonstrated by injecting small amounts of 3H-proline into the hilar region of the dentate gyrus at about the middle of its septotemporal extent (so as to label the cells that give rise to the associational afferents) in normal 24 to 28 week-old rats, and in animals of the same age in which the contralateral hippocampus had been destroyed some 12 to 16 weeks previously. In autoradiographs of the control brains the ratio of the number of silver grains seen over the suprapyramidal blade to that found over the infrapyramidal blade is close to 2:1. Following removal of the commissural input to the dentate gyrus the corresponding ratio is 1:1. Since there is now good evidence to indicate that grain density ratios of this kind accurately reflect the relative numbers of synapses formed by the associational fibers in the two blades, these observaztions make it clear that even in adult animals the associational fibers are capable of reactive synaptogenesis in response to the removal of the commissural afferents.